Insulin can rapidly increase cell surface insulin binding capacity in rat adipocytes. A novel mechanism related to insulin sensitivity.
To elucidate the acute effect of insulin on its receptor, rat adipocytes were preincubated with insulin, washed with KCN to inhibit receptor cycling, and 125I-labeled insulin binding was measured. Preincubating cells from young insulin-sensitive rats with insulin increased cell surface binding up to approximately fourfold without changing apparent receptor affinity. This effect was rapid (t1/2 less than 5 min) and had a similar dose-response relationship as the effect on glucose transport. It was also energy dependent because preincubation with KCN completely abolished the effect of subsequent insulin exposure. The increased binding capacity was not recovered after cell solubilization or in partially purified receptors or isolated plasma membranes. Cells pretreated with insulin were less sensitive to the ability of trypsin to remove cell surface receptors, suggesting a conformational change of the receptors. This was also supported by the finding that the polyclonal binding in insulin-treated but not in control cells. Vanadate mimicked the effect of insulin to increase insulin binding, whereas concanavalin A, vasopressin, phorbol esters, or the adenosine analogue phenyl isopropyl adenosine was without effect. Insulin-resistant adipocytes from obese rats displayed no increase in cell surface binding after insulin treatment, despite normal tyrosine kinase activity in response to insulin. Thus, both insulin and vanadate elicit a rapid effect to markedly increase the number of cell surface insulin binding sites in intact rat adipocytes. This appears to occur independently of protein kinase C and the inhibitory GTP binding protein (Gi). Furthermore, the effect of insulin could not be demonstrated in insulin-resistant cells, suggesting that this mechanism may be of importance for the regulation of insulin sensitivity.